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INTRODUCTION

As an integral part of the Alaskan Mineral Resource Assessment
Program, a geochemical reconnaissance survey was conducted in the
Big Delta, Alaska, 1:250,000-scale quadrangle during the summers of
1975 and 1977. The purpose of the survey was to define areas in
the quadrangle that contain anomalous concentrations of metallic and
non-metallic elements to provide a basis for the evaluation of the
mineral resource potential of the area.

The investigation consisted of geochemical sampling, multielement
chemical and spectrographic analyses, compilation of new and existing
geochemical data, statistical evaluation of the data set, and the
generation of element distribution and abundance maps.

The analytical results for 544 stream-sediment samples, 553
willow-leaves samples, 540 oxide residues of stream-sediment samples,
and 546 heavy-mineral concentrate samples are given in this report.

In addition, analytical results for 75 stream-sediment saﬁp]es
collected during an earlier geochémica] study by A. L. Clark (unpublished

data) are included in this report.



DESCRIPTION OF SAMPLE MEDIA

Stream-sediment and heavy-mineral concéentrate samples were
collected in active channels of streams. Thé materié] in samples
of gtream sediment ranges in size from.fine‘sand and silt in areas
of Tow relief to coarse sand in areas of high relief. The heavy-
mineral concentrate samples were preliminarily obtained by panning
a bulk stream-sediment sample to remove the majority of light minerals.
The minus-80-mesh stream sediment and the heavy-mineral concentrate
samples represent detrital material that has been mechanically
introduced into a stream from bedrock and colluvium within a particu]ar
drainage basin. The minus-80-mesh sédiment may reflect the presence
of outcropping mineralized rock upstream, and the heavy mineral
concentrate samples may show the distribution of certain heavy metals
and resistate minerals such as gold, platinum, cassiterite and
scheelite.

The leaves and twigs of willow trees were collected at all sites
where the species was actively growing. The samples were collected
from trees growing in the flood plains of the stream or river being

sampled.



SAMPLE PREPARATION

The stream-sediment samples were air-dried and sieved through
an 80-mesh (0.177 mm) sieve. The minus-80-mesh fraction was saved
for analysis.

The panned heavy-mineral concentrate samples were sieved through
a 20-mesh (0.8 mm) screen in the laboratory, and the minus-20-mesh
fraction was further separated with bromoform (specific gravity, 2.86)
to remove the remaining 1light minerals. Magnetite and other strongly
magnetic minerals were first removed from the heavy-mineral fraction
by use of a hand magnet. The remaining heavy-mineral grains were
passed through a Frantz .Isodynamic Separatprlé and a nonmagnetic
fraction was obtained at a setting of 0.6 amperes. This fraction was
labled N or C and saved for analysis and mineralogical examination.
Although a pure nonmagnetic fraction cannot be obtained owing to the
presence of locked polymineralic grains, the nonmagnetic concentrates
contain mainly muscovite, sphene, zircon, apatite, rutile,lanatase,
and tourmaline. Ore minera]s such as gold, sulfides, scheelite, and

cassiterite are found in this fraction also.

1/ The use of the brand name in this report is fer descriptive purposes
only and does not constitute endorsement by the U.S. Geological

Survey.



A fraction of all the stream sediments were leached with oxalic
acid to solubilize the secondary Fe and Mn ‘0xides coating of stream-
sediment grains. During deposition these acted as séavenging agents
to concentrate elements that had been leached from bedrock and colluvium
and were migrating as free ions in solution. The oxide components are
extracted from the minus 80-mesh fraction of stream sediments using a
weak hot oxalic-acid solution (Alminas-and Mosier, 1976). The leachate
residue which is subsequently evaporated to dryness is a derivative
sample of the detrital stream sediment.

In areas where weathering causes removal of sulfides and other
unstab]é ore minerals the trace-metal content of the oxide-rich
derivative sample is approximate}y an order of magnitude greater
than that of the untreated detrital sample. Using the oxide-rich
derivative sample effectively provides better definition of weakly
anomalous areas.

The willow Teaves and twigs were initially air dried in cloth
bags. The leaves were then hand-picked from the stems, pulverized

in a blender, and ashed in a muffle furnace at a peak temperature

of 500° C. The ash was saved for analysis.



METHODS OF ANALYSES

The stream-sediment samples were analyzed by a six-step, DC-arc
semiquantitative emission-spectrographic method described by Grimes
and Marranzino (1968) for the analysis of geologic material. ‘Results
were reported as the approximafe midpoints of geometric brackets
whose boundaries are 1.2, 0.83, 0.56, 0.38, 0.26, 0.18, 0.12, and
so forth; the midpoints are 1, 0.7, 0.5, 0.3, 0.2, 0.15, 0.1, and so
forth.

Disallowing result; obtained near the detection levels, the
repeatability of the method, in general, is shown to be within one
adjoining reporting interval on each side of the mean 83 percent of
the time, and within two adjoining reporting intervals on each side
of the mean 96 percent of the time (Motooka and Grimes, 1976).

The nonmagnetic heavy-mineral concentréte samples and the oxide
residue of stream sediments were analyzed by the same procedure as
described above, with the following exception: to e]iminafe the
spectral interferences caused by high concentrations of iron, 5 mg
of prepared sample was used instead of 10 mg, thus raising the Tower
T1imit of determination.

The ashed willow leaves were analyzed by a DC-arc semiquantitative
emission spectrographic method developed by Mosier (1972) for the

analysis of plant ash.



The stream-sediment samples were analyzed for gold, copper, 1ead,
and zinc by atomic-absorption methods developed by Ward and others
(1969). Mercury was determined by a mercury-vapor detector developed
by Vaughn and McCarthy (1964).

The spectrographic and chemical ana]yées incorporated in this
report were determined by J. A. Criswell, M. Criswell, D. Siems,

J. Hurrell and others.



EXPLANATION OF DATA

A11 analytical data were keypunched or.entered on magnetic tape
and stored in the U.S. Geological Survey RASS (Rock Analysis Storage
System) (VanTrump and Miesch, 1977) file. A computer print-out
program was used in compiling Table 1. The data listed in Table 1
include the analytical results for all four geochemical types.

The columns have heading titles of sample, latitude, longitude,
the elements, and the lower limit of detéction. Columns in which
the element heading is preceded by an S contain the emission-
spectrographic data. The prefix AA in the column heading indicates
that the results were determined by atomic absorption, INST indicates
instrumental method (atomic absorption), and the suffix P indicates

a partial digestion.

The results for all elements are reported in parts per million
(ppm) except for iron, magnesium, calcium aﬁd titanium, which are
given in percent.

Definitions of the qualifier codes used in Table 1 are as follows:
--, no data avgi]able, or sample not analyzed for this element; N, not
detected at the level of detection; <, detected, but below the 1imit
of déterhination or below values shown; and >, greater than the value

shown.



The sample numbers appearing in Figure 1 have been simplified
from the seven digit sample numbers in Table 1. The prefixes BAIl
through BD6 and the suffixes S, V, C, and N were e]imfnated.
Therefore, sample number BB3146S in Table 1 becomes sample number
-146 in Figure 1.

The three, four, and five digit sample numbers in Table 1 refer
to the sample Tocation on the insert of Figure 1. The first two
characters of the sample number refer to the quadrangle and the

remaining number refers to the sample site.
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